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LM1889 TV Video Modulator 


General Description 


The LM1889° is designed to interface audio, color 
difference, and luminance signals to the antenna termi- 
nals of a TV receiver. It consists of a sound subcarrier 
oscillator, chroma subcarrier oscillator, quadrature 
chroma modulators, and RF oscillators and modulators 
for two low-VHF channels. 


The LM1889 allows video information from VTR's, 
games, test equipment, or similar sources to be displayed 
on black and white or color TV receivers, When used 
with the MM57100 and MM53104, a complete TV game 
is formed. 


Block Diagram , 


Dual-in-Line Package 





Order Number LM1889N 
See NS Package N18A 


TV Circuits 


Features 
®™ de channel switching 


® 12V to 18V supply operation 
Excellent oscillator stability 
Low intermodulation products 
5 Vp-p chroma reference signal 


May be used to encode composite video 


DC Test Circuit 





Absolute Nv 


Supply Voltage V 
Power Dissipatior 
Operating Tempe 
Storage Tempera 
Chroma Ose Cur 
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(V14—V10). 9 
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b Ch. B Oscille 
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0.9 
12.5 
7.8 
1.2 
12 v 
0.95 Viv 
3.0 Vv 
5 mA 
3.0 Vv 
5 mA 
0.75 VN 
0.75 vIV 
MAX UNITS 
Vp-p 
4 Vp-p 
mVp-p 
mVp-p 





s bsolute Maximum Ratings 
oly Voltage V14, V16 max 19 Vde 
per Dissipation Package (Note 1) 1390 mW ; 
rating Temperature Range 0°C to +70°C 
age Temperature Range -65°C to +150°C 
ma Osc Current 147 max 10 MAdc 
‘. V16—V 15) max +5 Vde 
W\V14—V10) max Vv 
* v14—V11) max ¥ 7V 
Temperature (Soldering, 10 seconds) 300°C 
% Electrical Characteristics (dc Test circuit, All SW Notmally Pos. 1, Va = 18V, VB = Vc = 12V) 
— 
PARAMETER CONDITIONS 
Boply Current, ls 
nd Oscillator, Current Change, 4115 Change Va From 12.5V to 0.3 0.6 
17.5V. 
roma Oscillator Balance, V17 9.5 11.0 
Proma Modulator Balance, V13 7.0 | 7.4 
RY Modulator Output Level, AV13 SW 3, Pos. 2, Change SW 1 0.6 0.9 
4 From Pos, 1 to Pos. 2 
OGRY Modulator Output Level, AV13 SW 3, Pos. 2, Change SW 2 0.6 0.9 
7 4 From Pos. 1 to Pos. 2 
> 
PProma Modulator Conversion Ratio, SW 3, Pos. 2, Change SW 0 0.45 | 0.70 
BV13/AV3 From Pos. 1 to Pos. 2. Divide 
"i AV13 by AV3 
M.A Oscillator “OFF” Voltage, V8, V9 SW 4, Pos, 2 0.5 1.5 
BPA Oscillator Current Level, Ig Vp = 12V, Vo = 13V 2.5 3.5 
WMD.8 Oscillator “OFF” Voltage, V6, V7 0.5 1.5 
8 Oscillator Current Level, 16 SW 4, Pos. 2, Vg = 12V, 25 3.5 
Vo = 13V 
y HP. A Modulator Conversion Ratio, SW 1, SW 2, SW 3, Pos. 2, 0.35 0.55 
L Pabvisivis—vi12) Vp = 12V, Change Vc From 
: 13V to 11V For AV11 Divide 
‘i ¥ By V13-V12 
‘ “8 Modulator Conversion Ratio, All SW, Pos. 2, Vg = 12V, 0.35 | 0.55 
“Sine Wi0/(V13—V12) Change Vc From 13V to 11V 
‘ Divide as Above 
a 
“He Electrical Characteristics (sc Test Circuit, V = 15V) 
Wie PARAMETER CONDITIONS [ min | tye 
roma Oscillator Output Level, V17 CLOAD < 20 pF 4 5 
Mund Carrier Oscillator Level, V15 Loaded by RC Coupling 2 3 
Network =) 
‘f hy, 3 RF Oscillator Level, V8, V9 Ch, Sw, Pos. 3, f = 61.25 MHz, 200 350 
4 Use FET Probe 
if 
Mp. 4 RF Oscillator Level, V6,.V7 Ch. Sw. Pos. 4, f= 67.25 MHz, 200 350 
Use FET Probe 
1: For operation in ambient temperatures above 25°C, the device must be derated based on # 150°C maximum junction temperature and @ 





Pale 


al resistance of 90°C/W junction to ambient. 
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Design Characteristics 


PARAMETER 


Oscillator Supply Dependence 
Chroma, fo * 3.679545 MHz 
Sound Carrier, RF 


Oscillator Temperature Dependence (IC Only) 
Chroma 
Sound Carrier 
RF 
Chroma Oscillator Output, Pin 17 
tRISE, 10-90% 
tRALL, 90-10% 
Duty Cycle (+) Half Cycle 
(-) Half Cycle 
RF Oscillator Maximum Operating Frequency 
(Temperature Stability Degraded) 
Chroma Modulator (f = 3.58 MHz) 
B-Y Conversion Gain V13/(V4—V3) 
f-Y Conversion Gain V13/(V2—V3) 
Gain Balance 
Bandwidth 


AC Test Circuit 








(ac Test Circuit, V = 15V) 


3 
See Curves 


0.06 
“16 
-60 


20 
30 
61 
49 


100 


06 

0.6 

20.6 
See Curve 








PARAMETER 


RF Modulator 
Conversion Gain, f = 61.25 MHz, 
VouT/(V13-V12) 


3,58 MHz Differential Gain 
Differential Phase 
2.5 Vp-p Video, 87.5% mod. 
Output Harmonics Below Carrier 
2nd, 3rd 
4th and above 
Input mpedances 
Chrama Modulator, Pins 2, 4 


AF Modulator, Pin 12 
Pin 13 


2.57055 Mite 0-35 pF 


5 258 Mie 
oureuT 


20 


500k//2.pF 
1M//2 pF 
|250k//3.5 pF 








o VIDEO INFUT 
(78v 00) 


SOUND CARRIER FREQUENCY DEVIATION (kH2) 
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Typical Performance Characteristics 


Sound Carrier Oscillator 
Supply Dependence 





RF Oscillator Frequency 
Supply Dependence 





Chroma Modulator 
Transconductance Bandwidth 
































































































































SUPPLY VOLTAGE (Vv) 


Chroma Modulator 
Common-Mode Input Range 
Pins 2,3, 4 
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COMMON-MODE INPUT RANGE (V) 


10 1112 13 14 15 16 17 18 19 20 
SUPPLY VOLTAGE (Vv) 


Circuit Description (refer to circuit Diagram) 


The sound carrier oscillator is formed by ‘differential 
4 amplifier Q3, Q4 operated with positive feedback from 
the pin 15 tank to the base of 04, / 


The chroma oscillator consists of the inverting amplifier 
Q16, Q17 and Darlington emitter follower Q11, Q12. 
An external RC and crystal network from pin 17 to 
pin 18 provides an additional 180 Uegrees phase lag back 
to the base of Q17 to produce oscillation at the crystal 
tesonance frequency. (See ac test circuit). 


The.feedback signal from the crystal is split in a lead-lag 
network to pins 1 and 18, respectively, to generate the 
subcarrier reference signals for the chroma modulators, 
The R-Y modulator consists of multiplier devices Q29, 
030 and O21—Q24, while the B-Y modulator consists of 
031, Q32 and Q25—O28. The multiplier outputs are 
toupled through a balanced summing amplifier Q37, 
038 to the input of the RF modulators at pin 13, 
With O offset at the lower pairs of the multipliers, no 
chroma output is produced. However, when either 
bin 2 of pin 4 is offset relative to pin 3 a subcarrier out- 
put current of the appropriate phase is produced at 
m pin 13. 
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COMMON-MODE INPUT RANGE (v) 


The channel B oscillator consists of devices Q56 and 
Q57 cross-coupled through level-shift zener diodes 
Q54 and Q55. A current regulator consisting of devices 
039-043 is used to achieve good RF frequency stability 
over supply and temperature. The.channel B modulator 
consists of multiplier devices Q58, Q59 and Q50—053, 
The top quad is coupled to the channel B tank through 
isolating devices Q48 and Q49. A de offset between 
pins 12 and 13 offsets the lower pair to produce an 
output RF carrier at pin 10, That carrier is then modu- 
lated by both the chroma signal at pih 13 and the video 
and sound carrier signals at pin 12. The channel A 
modulator shares pin 12 and 13 buffers Q45 and O44 
with channel B and operates in an identical manner. 


The current flowing through channel B oscillator diodes 
Q54, Q55 is turned around in Q60, Q61 and Q62 to 
source current for the channel B RF modulator. In the 
Same manner, the channel A oscillator Q71—Q74 uses 
turn around Q77, Q78 and Q79 to source the channel A 
modulator, One oscillator at a time may be activated by 
connecting its tank to supply (see ac test circuit). The 
corresponding modulator is then activated by its current 
turn-around, and the other oscillator/modulator com- 
bination remains “OFF”. 










688LIN1 





Tee 




























sc 


irik et 


MDE i al 
eT oe eae 
Ay ‘: Se: 
* ( we ‘pallu fe 
Lee SS 
pe ERE 








er 
i a OR EG 

fyto* 2 Ste 

i‘ ee 


we CB : 
het 


Ue Ra bled 
esr 


























LM1889 















Game Schematic 
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Applications Information 


Subcarrier Oscillator 


The oscillator is'a crystal-controlled design to ensure the 
accuracy and stability required of the subcarrier fre- 
quency for use with television receivers, Lag-lead net- 
works (R2C2 and C1R1) define a quadrature phase 
relationship between pins 1 and 18 at the subcarrier 
frequency of 3.579545 MHz. Other frequencies can be 
used and where high stability is not a requirement, the 
crystal can be repla with a parallel resonant L-C 
tank circuit—to provide a 2 MHz clock, ‘for example. 
Note that since one of the chrominance modulators is 
internally connected to the feedback path of the oscil- 
lator, operation of the oscillator at other than the 


correct subcarrier frequency precludes chrominance 


modulation. 


When an external subcarrier source is available or 
preferred, this can be used instead, For proper modulator 
operation, a subcarrier amplitude of 500 mVp-p is 
required at pins 1 and 18, If the quadrature phase shift 
networks shown in the application circuit are retained, 
about 1 Vp-p subcarrier injected at the junction of C1 
and R2 is sufficient. The crystal, C4 and R3 are elim- 
inated and pin 17 provides a 5 Vp-p sional shifted 
+125° from the external reference, 


Chrominance Modulation 


The simplest method of chroma encoding is to define 
the quadrature phases provided at pins 1 and 18 as the 
color difference axes R-Y and B-Y. A signal at pin 2 
(R-Y) will give a chrominance subcarrier output from 
the modulator with a relative phase of 90° compared 
to the subcarrier output produced by a signal at pin 4 
(B-Y), The zero signal de level of the R-Y and B-Y inputs 
will determine the bias, level required at pin. 3. For 
example, a pin 2 signal that is 1V positive with respect 
to pin 3 will give 0.6 Vp-p subcarrier at a relative phase 
of 90°. If pin 2 is 1V negative with respect to pin 3, 
the output is again 0.6 Vp-p, but with a relative phase 
of 270°. When a simultaneous signal exists at pin 4, the 
subcarrier output level and phase will be the vector sum 
of the quadrature components produced by pin 2 and 4 
inputs. Clearly, with the madulation axes defined as 
above, a negative pulse on pin 4 during the burst gate 
period will produce the chrominance synchronizing 
“burst” with a phase of 180°, Both color difference 
signals must be de coupled to the modulators and the 
zero signal de level of bath must be the same and within 
the common-mode range of the modulators. 


The 0.6 Vp-p/Vac conyersion gain of the chrominance 
modulators is obtained with a 2 k{2 resistor connected 
at pin 13. Larger resistor values can be used to increase 
the gain, but capacitance at pin 13 will reduce the band- 
width, Notice that equi-bandwidth encoding of the color 
difference signals is implied as both modulator outputs 
are internally. connected and summed into, the same 
load resistor, 


Sound Oscillator 


Frequency modulation is achieved by using a 4.5 MHz 


tank circuit and deviating the center frequency via @ 
capacitor or a varactor diode. Switching a 5 pF capacitor 
to ground at»an audio frequency rate will cause @ 
50 kHz deviation from 4.5 MHz. A 1N5447 diode 
biassed —4V from pin 16 will give +20 kHz deviation 
with a 1 Vp-p audio signal. The coupling network to 
the video modulator input and the varactor diode bias 
must be included when the tank circuit is tuned to 
center frequency. 


A good level for the RF sound carrier is between 2% and 
20% of the picture carrier level. For example, if the'peak 
video signal offset of pin 12 with respect to pin 13 is 
3V, this corresponds to a 30 mVrms picture RF carrier. 
The source impedance at pin 12 is defined by the 
external 2 kQ resistor and so a series network of 15 kit 
and 24 pF will give a sound carrier level at ae dB to 
the picture carrier. 


RF Modulation 


Two RF channels are available, with carrier frequencies 
up to 100 MHz being determined by L-C tank circuits at 
pins 6, 7, 8 and 9. The signal inputs (pins 12, 13) to 
both modulators are common, but removing the power 
supply from an RF. oscillator tank circuit will also 
disable that modulator. 


As with the chrominance modulators, it is the offset 
between the two signal input pins that determines the 
level of RF carrier output. Since one signal input 
(pin 13) is also internally connected to the chrominance 
modulators, the 2 kQ2 load resistor at this point should 
be connected to a bias source within the common-mode 
input range of the video modulators. However, this bias 
source is independent of the chrominance modulator 
bias and where chrominance modulation is not used, 
the 2 kM resistor is eliminated and the bias source con 
nected directly to pin 13. 


To’preserve the de content of the video signal, amplitude 
modulation of the RF carrier is done in one direction 
only, with increasing video (toward peak white) 
decreasing the carrier level. This means the active com: 
posite video signal at pin 12 must be offset with respect 
to pin 13 and the sync pulse should produce the largest 
offset (i.e., the offset voltage of pin 12 with respect to 
pin 13 should have the same polarity as the sync pulses), 


The largest video signal (peak white) should not -be 
able to suppress the carrier completely, particularly if 
sound transmission is needed. For example, a signal with 
1V ‘sync amplitude and 2.5V peak white (3.6 Vp-p ~ 
negative polarity sync) and a black level at 5 Vdc will 
require a de bias of 8V on pin 13 for correct modula: 
tion, A simple way of obtaining the required offset is 
to bias pin 13 at 4 x (sync amplitude) from the syne tip 
level at pin 12. 
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Applications Information (continues) 
Split Power Supplies 


The LM1889 is designed to operate over a wide range of 
supply voltages so that much of the time it can utilize 
the signal source power supplies. An example of this is 
shown in Figure 2 where the composite video signal 
from a character generator is modulated onto an RF 
carrier for display on a conventional home TV receiver. 
The LM1889 is biased between the —12V and +5V 
supplies and pin 13 is put at ground. A 9.1 kQ2 resistor 
from pin 12 to —12V. de offsets the video input signal 
(which has sync tips at ground) to establish the proper 
modulation depth — R1/R2 = Vin/12 x 0.875. This 
design is for monochrome transmission and features an 
extremely low external parts count. 


CHROMINANCE 
INPUTS 












FIGURE 1, Luminance and Chrominance Encoding Composite Video or RF Output 





DC Clamped Inputs 


Utilizing a DC clamp will make matching the LM1889 to 
available signal generator outputs a simple process. 
Figure 3 shows the LM1889 configured to accept the 
composite video patterns available from a Tektronix 
Type, 144 generator that has black level at ground and 
negative polarity syncs. In this application, the chroma 
oscillator amplifier is used to provide a gain of two, The 
100k pot adjusts the overall DC level of the amplified 
signal which determines the modulation depth of the RF 
output. Clamping the input requires a minimum of DC 
correction to obtain the correct DC output level. This 
allows the adjustment to be a high impedance that wilh. 
have minimum effect on the amplifier closed loop gain. 
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Applications Information (continued) 
\ 


FIGURE 2, Low-Cost Monochrome Modulator for Character Generator Display 
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FIGURE 3. DC Clamped Modulator for NTSC Pattern Gai 
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Circuit Description (Refer to Figure 4) 

The 3-bit red, green, and blue inputs go to identical 
3-bit current-mode divital-to-analog converters (DACs). 
Each DAC consists of three binary-weighted current 
sources controlled by diff-amp current switches. The 
DAC output currents are arbitrarily given a weighting 
factor of 0.59, which is the green goefficient in the 
luminance equation. Portions of the red and blue 
currents are split off, so that the remaining currents 
combined with the green current form the luminance 
current ly = 0.3 IR + 0.59 Ig + 0.11 Ip. ly develops 
the luminance voltage Vy across RO in a summing 
amplifier referenced to the +5V supply, A current 
switch operated by pin 8 adds (-) sync pulses to the 
Y output at pin 6. 


The portions of red and blue currents previously split 
off flaw. through resistors RQ/0.29 and R0Q/0.48, 
which are weighted to form the red and blue voltages 
respectively, Since the opposite ends of the 2 resistors 


the resistors subtract from Vy to develop the color 
difference voltages Vy.R and Vy.g. Vy’.B is coupled 
through @ X.56 gain, 5V-referenced inverting amplifier 
to the B-Y output at pin 4. Vy-R feeds parallel inverting 


Switching between the 2 amplifiers is controlled by 
a current switch activated by the H/2 pin 2, A (~) burst 
gate pulse on pin 1 controls current switches which 
add the. burst pulse components to the B-Y and R-Y 


outputs. 





are connected to Vy, the red and blue voltages across ° 


and non-inverting unity gain amplifiers which allow, 
either polarity to be coupled to the R-Y output pin 3. _ 


composiTe 
Vibeo OUTPUT 


VIDEO 
MODULATOR 


FIGURE 3 


The requirements for PAL and NTSC encoding diff 
in the areas of burst gate operation and R-Y polarity, 
both of which are controlled via pin 2 as follows: 


PAL, pin 2 fed by-a half-line frequency TTL square 
wave—in this mode a PNP switch between pin 2 and 
+5V is held off continuously, which results in equal 
burst pulse components on the B-Y and R-Y outputs, 
In: addition, the H/2 square wave causes the R-Y 
output polarity to reverse every line, (When fed 
to the LM1889 chroma modulator this causes the 
phase of: the R-Y subcarrier to change 180° as re 
quired in’PAL.) 


NTSC, pin 2 tied through an external resistor to } 
+12V—this turns on the PNP switch continuously, 
which eliminates the burst pulse on the R-Y output 
and increases the amplitude of the B-Y pulse. Since 
pin 2 is being held high, the R-Y output is locked | 
in the positive polarity, 


Blanking is activated by a low on pin 9, which de-biases 
the left side of the DAC diff-amps, so that Ip = |g* 
Ip =O independent of the input states. When blanked, 
the Y, B-Y and R-Y outputs all go to +5V. An additional 
amplifier produces a‘O carrier reference voltage at 
pin 7 which is 25% above the peak white voltage on 
the Y output, relative to +5V.  ~ 
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National 
f Semiconductor 


LM1886 TV Video Matrix D to A 


TV Circuits 





(1 capacitor charges \ a y 6 
sin latches. ‘)| General Description Features ’ 
@ are the horizontal “| The LM1886 is a TV video matrix D to A converter = Complete digital to RF encoding with LM1889 
rmer, The balanced J) which encodes luminance and color difference signals = 4-pin PAL/NTSC mode select 
ator Q43, O44 and from 3-bit red, green and blue inputs. The luminance i 

2 ee : = True NTSC matrix 
ntial amplifier Q41, @) output is encoded from the NTSC equation Y = 0.3R + = B levels of grey scale 
es on pin 14 enable 4! 0.69G +0,11B and the R-Y and B-Y outputs are weighted e aey ; 
sawtooth on pin 1 4) to prevent over-modulation. A built-in R-Y and burst = Allows wide range of colorimetry 
Q44 based on the gate polarity switch allow European PAL compatible = Low power TTL inputs 
and sawtooth. 044 “} signals to be encoded. All output levels including an ™ Wideband luminance output 
2, while the pulse in RF O Carrier Bias Voltage have been referenced to 5V = Weighted R-Y, B-Y outputs 


dt mirror O45, 046 
ulse at pin 2, These 
external loop filter 


lifferential amplifier 
tst gate. During the 
will be ON, which 
pin 13 near ground, 
nd Q52 OFF at the 
13. In this manner, 
ed to pin 13 can be 


ive shunt regulator 
typ. 








for direct connection to the LM1889 TV video modu- 
lator. When used in combinatidn with the LM1889 and 
a suitable syne generator, 3-bit R, G and B information 
may be encoded to both composite video and RF 
channel carrier. 


Connection Diagram 
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Absolute Maximum Ratings 


Supply Voltage 

Pin 5 "~16V 

Pin 20 - 6V 
Input Voltage (Pins 1, 8, 9, 11-19) —0.5V, +12V 
Pin 2 Voltage Relative to Pin 20 0.8V 
Output Current 5mA 
Power Dissipation, Ta = 25°C (Note 1) 1.67 W 
Storage Temperature Range” ‘ —55°C to +150°C 
Operating Temperature Range 0°C to 70°C 
Lead Temperature (Soldering, 10 secands) 300°C 


Electrical Characteristics tT, = 25°c, (Figure 2, Note 2) 








PARAMETER CONDITIONS 
5V Supply Current (Pin 20) BLANK = 0.8V 


12V Supply Current (Pin 5) BLANK = 0.8V 


Logic "1" Input Current Input Voltage = 5.0V 
(Pins 1, 2, 8, 9, 11-19) 


Logic 0" Input Current Input Voltage = 0.3V 
(Pins 1, 2,8, 9, 11-19) 


Output Offsets R,G,B=0.8V 
AVy 
AVR-Y 
AVB-Y 

R-Y Full Scale, (AVR-y) FS R= 2V;G,B =0.8V 

B-Y Full Scale, (AVg-y)FS B= 2V;R,G=0.8V 


Green Full Scale G*=2V: R,B=0.8V 
aVR-Y 
4VB-Y 


Y Full Scale R,G, B= 2V 


(AV Y)FS 
AVR.Y 


AVB-Y #Applicatio 
O Carrier Reference, AVO i i By sync ac 


Blanking Level, AVy BLANK = 0.8V from async) 
a SUN For PAL 9 
= 0.8V 
Syne Level, AVY BLANK, SYNC = 0.8' tained Ba 
NTSC Burst, AVp.y BLANK, BURST GATE = 0.8V 
s All inputs 
PAL Burst of the very 
AVRY  * SW in PAL Position; : Vv may be part 
AVB-Y BLANK, BURST GATE, ; Vv color « requir 
H/2 = 0.8V A may be use 
mentary col 
PAL Inversion Ratio R= 2V;G, B, H/2=0.8V r white’ Toad 
(AVR-y)pPAL/MOVR.y)FS | SW to PAL Position of Table |, | 
When choos 
check the ni 
Y Switching Times | 15 kHz Square Wave Switching grounds. 
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Note 1: Above Ta = 26°C, derate based on Ty(Max) = 150°C and Oya = 75°C/W 
Note 2: Unless otherwise noted, BLANK, SYNC, BURST GATE = 2V and SW is in NTSC position. All outputs are referenced to the +6V 
as shown in Figure. 2a, 
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Wypical Input and Output Waveforms 
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pplication Notes (Refer to Figure 3) 


SYNG, BLANK, and BURST GATE may be obtained 
from async generator IC similar to MM5320 or MM5321. 
For PAL operation, the H/2 square wave may be’ -ob- 
tained by a +2 from horizontal syne. ¥ 


All inputs are low-power TTL compatible. Because 
of the very low typical input currents, the color inputs 
may be paralleled in various combinations. For simple 
color: requirements, the Figure 2a input connection 
may be used to produce the 6 primary and comple- 
mentary colors listed in Table |, along with black and 
white. To add complex colors such as those at the bottom 
of Table |, all 9 input bits may be required separately. 
When choosing input codes for other colors, always 
check the new color against both light and dark back- 
grounds. 


All outputs are referenced to the +5V supply for direct 
connection to the LM1889. The resistor on the lumi- 
nance output pin 6 is used to sum the chroma subcarrier 
from the LM1889 and must be wired as tightly as 
possible to preserve the video bandwidth. For the 
addition of sound or a second RF channel, refer to 
the LM1889 data sheet. 


TABLE |, INPUT CODE EXAMPLES FOR COMMON 
COLORS 











INPUT CODE 
RED GREEN _BLUE 
cocoon |mM t M L MeL 
Black 000° ooo ‘000 
DarkGrey | 010 010 O10 
LightGrey. | 101) 101 #101 
White Tatas hte Wa edd 
z (Red iit O00 000)" 
} sem oo With 000 
Blue 000 oo00 11 
& = (Cyan 000 HN Une fate 
4§ 
Hikes 114 a 
E Yellow 8 TAA SO Ne 
Brown Ol) (1 7), lo 00 
Orange 114 100. O00 
Fleshtore | 171 #1170 #104 
Pink 1d Ftio wf @o 
sky Blue to, AOU, otto 
ea 
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Typical Application 
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Circuit Description (Refer to Figure 4) 

The 3-bit red, green, and blue inputs go to identical 
3-bit current-mode digital-to-analog converters (DACs). 
Each DAC consists of three binary-weighted current 
sources controlled by diff-amp current switches, The 
DAC output currents are arbitrarily given a weighting 
factor of 0.59, which is the green ¢oefficient in the 
luminance equation. Portions of the red and blue 
currents are split off, so that the remaining currents 
combined with the green current form the luminance 
current ly = 0.3 IR + 0.59 Ig + 0.11 Ig. ly develops 
the luminance voltage Vy across RO in a summing 
amplifier referenced to the +5V supply, A current 
switch operated by pin 8 adds (—) sync pulses to the 
Y output at pin 6, 


The portions of red and blue currents previously split 
off flow through resistors RQ/0.29 and Ro/0.48, 
which are weighted to form the red and blue voltages 
respectively. Since the opposite ends of the 2 resistors 
are connected to Vy, the red and blue voltages across 
the resistors subtract from Vy to develop the color 
difference voltages Vy.R and Vy.g. MY-BD Bois coupled 
through a X,56 gain, 5V- referenced invertiog amplifier 
to the B-Y output at pin 4. Vy.R feeds parallel inverting 
and non-inverting unity gaifr amplifiers which allow 


Switching between the 2 amplifiers is controlled by 
a current switch activated by the H/2 pin 2. A (-) burst 
gate pulse on pin 1 controls current switches which 
add the burst pulse components to the B-Y and R-Y 





either polarity to be coupled to the R-Y output pin 3. _ 
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FIGURE 3 


The requirements for PAL and NTSC encoding differ 
in the areas of burst gate operation and R-Y polarity, 
both of which are controlled via pin 2 as follows: 


PAL, pin 2 fed by-a half-line frequency TTL square 
wave—in this mode a PNP switch between pin 2 and 
+5V is held off continuously, which results in equal 
burst pulse components on the B-Y and R-Y outputs, 
In: addition, the H/2 square wave causes the R-Y 
output polarity to reverse every line. (When fed 
to the LM1889 chroma modulator this causes the 
phase of the R-Y subcarrier to change 180° as re- 
quired in PAL.) 


NTSC, pin 2 tied through an external resistor to 
+12V—this turns on the PNP switch continuously, 
which eliminates the burst pulse on the R-Y output 
and jncreases the amplitude of the B-Y pulse. Since 
pin 2 is being held high, the R-Y output is locked 
in the positive polarity. 


Blanking is activated by a low on pin 9, which de-biases 
the left side of the DAC diff-amps, so that IR = 1G * 
lp = 0 independent of the input states. When blanked, 
the Y, B-Y and R-Y outputs all go to +5V. An additional 
amplifier produces a‘O carrier reference voltage at 
pin 7 which is 25% above the peak white voltage on 
the Y output, relative to +5V. ¢ 


outputs. i 
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Equivalent Schematic 
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FIGURE 4. LM1886 Equivalent Schematic 









